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Added Exercises

Consider a scalar field f(x), a vector field v(x), and a second order tensor field T (x).
For each of the expressions below, write its indicial form.

1. ∇(T · v) → (Tijvj),k = Tij,kvj + Tijvj,k

2. ∇2T → Tij,kk

3. ∇ · (fv) → (fvi),i = f,ivi + fvi,i

4. ∇×∇× T → epqiekljTij,lq

5. ∇2(∇× v) → eijkvk,jmm

6. ∇4f → f,iijj

7. ∇(xv) → (xivj),k = δikvj + xivj,k

8. ∇ · (x · T ) → (xiTij),j = δijTij + xiTij,j = Tii + xiTij,j

9. ∇ · x → xi,i = δii = 3

10. ∇ · (vx) → (vixj),j = vi,jxj + 3vi

11. ∇ · [(∇ · v)xx] → [vi,ixjxk],k = vi,ikxjxk + vi,ixj + 3vi,ixj = vi,ikxjxk + 4vi,ixj

12. ∇× (fv) → eijk(fvk),j = eijk(f,jvk + fvk,j)

13. ∇(T · T T ) → (TijTkj),l = Tij,lTkj + TijTkj,l
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